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A radiation evaluation was performed on OP43AJ (Op Amp) to
determine the total dose tolerance of these parts. A brief
summary of the test resulis is provided below. For detailed
information, refer to Tables L through IV and Figure 1.

The total dose testing was performed using a Cobalt-60 gamma-ray
source. During the radiation testing, eight parts were
irradiated under bias (see Figure 1 for piaz configuration), and
two parts were used as control samples. The total dose radiation
steps were 5, 10, 20, 30, 50, 75 and 100 krads*. After the 5-
krad irradiation, the parts were annealed at 25°C for 48 hours
and after the 10-krad irradiation, the parts were annealed at
25°C for 24 hours. -After 100 krads, parts were annealed for 168
hours at 25¢C. The dose rate was between 0.05 and 1.35
krads/hour, depending on the total dose level (see Takle II for
radiation schedule). After each radiation exposure and annealing
treatment, parts were electrically tested at 25¢C according to
the test conditions and the specification limits#** listed in
Table III.

211 ten parts passed initial (pre-rad) electrical tests. After
the 5-krad exposure, All eight irradiated parts exceeded the
maximum specification limit of +°0.5 mv for Vos, with readings
ranging from -0.8 to -1.5 mV and exceeded the maximum x
specification limit of 3.5 pa for Ios, with readings ranging from
3.7 to 5.6 pA. All eight irradiated parts also exceeded the
pavimum specification limit of 5 pA for Ib+, Ib- and Ibias.

#The term rads, as used in this document, means rads(silicon).
x*xThese are manufacturers’ non-irradiated data sheet
specification limits. No post-irradiation limits were provided
by the manufacturer at the time these tests were performed.
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Readings for Ib+ ranged from 33 to 41 pa; readings for Ib-ranged
from 29 to 36 pA, and readings for Ibias ranged from 31 to 38 pA.

After annealing for 48 hours at 25 °C, SN 225, 226, 228, 229, 230
and 232 continned to fail Vos, with readings ranging from -1.0 to
-1.7 nv and SN 226 continued to fail Ios, with a reading of 3.8
pA. All other irradiated parts recovered to within specification
limits for these parameters. All eight irradiated parts
continued to exceed the maximum specification limit of 5 pa for
Ib+, Ib- and Ibias, with readings ranging from 10 to 62 pA for
Ib+, 8.7 to 59 pA for Ib- and 5.4 to 61 pA for TIbias.

After the 10-krad irradiation, all eight irradiated parts
exceeded the specificatilon limit ef + 0.5 mv for Vos, with
readings ranging from -0.6 to -2.5 mV. SN 225, 227, 229 and 231
exceeded the maximum gpecification limit of 3.5 PA for Ios, with
readings ranging from 3.6 to 4.5 pPA. 211 eight irradiated parts
continued to exceed the maximum specificatlon limit of 5 pA for
Ib+, Ib- and Tbias, with readings ranging from 58 to 692 pA for
Ib+, 55 to 65 pA for Ib- and 57 to 67 paA for Ibias.

After annealing for 24 hours at 25°C, all eight irradiated parts
exceeded the maxinum speclfication limits for Vos, Ios, Ib+, Thb-
and Ibias. Readings ranged from -2.1 to -4.0 nV for Vos, 3.6 to
6.5 pA for Tos, 63 to 8l pPA for Ib+, 59 to 76 pA for Ib- and 61
to 79 pA for Ibias.

All eight irradiated parts contimied to exceed maximum
specification linmits, with progressively increasing values of the
parameters for these five tests throughout all irradiation steps
up to and including the 100-krad level. After the 75-krad
irradiation, all but one (SN 231) part failed to meet the minimum
specification limit of -12.3 V for -Vo, with readings ranging
from -11.9 to -11.3 V, and SN 226 and 228 failed to meet the
minimum specification limit of 1 MV/v for Acl, with readings of
0.84 and 0.72 MV/V, respectively. After the 100-krad
irradiation, SN 227 read within specification limits for =vo with
a reading of -12.5 V and Sn 231 failed to meet the minimum
gpecification limit for -Vo, with a reading of -12.28 V. In
addition, one part (SN 229) marginally fajled to meet the minimun
specification limit of 12.3 volts for +Vo, with a reading of
12.29 V. SN 226 and 228 recovered to within specification limits
for Rol, while SN225 failed Rol, with a reading of .66 MV/V.

After annealing for 168 hours at 25°C, all eight irradiated parts
continued to fail Vos, Ios, Ib+, Ib- and Ibias. &ll eight parts
read within specification limits for +Vo and Aol, but SN 226,
228, 229, 230 and 232 continued to fail -Vo, with readings
ranging from -11.5 to -12.6 V.

No significant changes were observed in any other parameters
throughout all irradiation and annealing steps.
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Table IV provides a summary of the mean and standard deviation
values for each parameter after different irradiation exposures
and annealing steps.

any further details about this evaluation can be obtained upon

request. If you have any ¢uestions, please call me at (301} 731-
8954.
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TABLE I. Part Information

Generic Part Number: OP43AJ

Part Number: OPA3AJ/B8B3

ISTP/HYDRA

Control Number: 7481

Charge Number: C33154

Manufacturer: Analog Devices

Lot Date Code: 9212

Quantity Tested: 1¢

Serial Numbers of

Radiation Samples: 224, 225, 226, 227, 228, 229, 230, 231,
232

Serial Numbers of

Control Samples: 223, 224

Part Function: Op Amp

Part Technology: JFET

Package Style: B-~lead TOxX Can

Test Equipment: Genrad mod. 1731

Test Engineer: K. Kim



TABLE II. Radiation Schedule for OPA43AJ

EVENTS
1) INITIAL ELECTRICAL MEASUREMENTS

2) 5 KRAD IRRADIATION (0.25 KRADS/HOUR})
POST=-5 KRAD ELECTRICAL MEASUREMENT

3) 48 HCUR ANNEALING @ 25°C
POST-48 HOUR ANNEAL ELECTRICAL MEASUREMENTS

4) 10 KRAD TRRADIATION (0.05 KRADS/HOUR)
POST-10 ERAD ELECTRICAL MEASUREMENTS

5) 24 HOUR ANNEALING @25°C
PCST=24 HOUR ANNEAL ELECTRICAL, MEASUREMENTS

' 6) 20 KRAD IRRADIATION (0.45 KRADS/HOUR)
POST-20 KRAD ELECTRICAL MEASUREMENTS

7} 30 KRAD IRRADIATION (0.50 KRADS/HOUR)
POST-30 KRAD ELECTRICAL MEASUREMENTS

8) 50 KRAD TRRADIATION (0.22 KRADS/HOUR}
POST-50 KRAD ELECTRICAL MEASUREMENTS

g} 75 KRAD IRRADIATION (1.35 KRADS/HOUR)
POST-75 KRAD ELECTRICAL MEASUREMENTS

10) 100 KRAD IRRADIATION (1.25 KRADS/HOUR)
POST-100 KRAD ELECTRICAL MEASUREMENTS

11) 168 HOUR ANNEALING @25°C

POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENTS

ALL ELECTRICAL MEASUREMENTS WERE PERFORMED AT 25°C.

DATE
02701793

02/02/93
02/03/93

02/03/93
02/05/93

02/05/93
02/09/93

02/09/93
02/10/93

02/10/93
02/11/93

02/11/93
02/12/93

02/12/93
02/16/93

02/16/93
02/17/93

02/17/93
02/18/93

02/18/93
02/25/93

PARTS WERE IRRADIATED AND ANNEALED UNDER BIAS; SEE FIGURE 1.



Table IILI.

Electrical ¢haracteristics of OP43AJ

Specification
Limits
Test Units Min Max Conditions
+Ice Ma 0 1;0 = 50 Kohns
~Icc ma -1.0 0 "
Vos nv -0.5 0.5 +Vs = +i8V, -Vs = =15V
Ics na -3.5 3.5 Vem = 0 V
Ib+ na -5 5 = 25°C
Ib=- na -5 5 n
Ibias |na -5 5 "
Aol MV/V 1.0 - = 2 Kohms, Vo = + 10 VDC
CMER dB 100 - Vem = + 11 VDC
+PSRR |4B 92 - = + 18 VDC
-FP5RR 4aB 92 - "
+Vo Vv 12.3 - = 2 Kohmns
=Vo v -12.3 - "




TABLE IV: Summary of Electrical Measurements After
Total Dose Exposures and Annealing Steps for OP43AJ 1/

TDE* TDE Annesal TDE Anneal

Spec. 0 S krads 48 hrs. 1¢ 24 hrs.

Lim. /2 Pre-Rad @250 krads @25°C
Parameters min max fjmean s4d mean 83 |mean ed
+Ice mai 0 1.0 EREFRI Q2 e .01 D ] .01
-Icc mb|-2.0 [¢] LO2 o1 D1
Vog** mv|-0.5| 2.5 .13 .ba 74
Iog** pA|-3.5° 3.5 A3 .54 .BY9
Ib+ pa| -5 5 .52 4.2 5.9
Th- ph; -& L] .51 3.9 5.6
Ibias pal -S 5 .51 4.0 ]
Aol MV/v| 1.0 - 5.0 1.0 1.5
CMRR dE| 100 - 10 6.1 19
+PSRR dE Dz - 10 6.8 7.1
~PSRR diE| 9z - 6.7 7,2 7.0
Vo V|i12.23 - .03 02 .02
Vo v]|-12.13 - 01 .02 LG2
Hotes:

1/ The mean and standard deviation walues were calculated over the elght parts
irradiated in this testing. The control samples remained censztant throughout
the testing and are net included in this table,

2/ These are manufacturers” non-irradiated data sheet specification limlts.
No poet-irradiation limits were provided by the manufacturer at the time
the tests were performed.

*Patal Dose Exposure (kradas)

=*Ygluesg of the mean for these parameters are computed from absolute values
of the data.

Radiation sensitive parameters were Vos, Ios, Ibt+, Ib-,
Ibias and Aol.



TABLE IV(cont.): Summary of Electrical Measurements After
Total Dose Exposures and Annealing Steps for OP43AJ 1/

TDE {krads)} 1 Bnneal
20 a0 50 TS 1440 168 hrs.
@i5°C
Parameters mean &d |mean sd |[mean B4 sd
+Icc ma ] 02 95 02 B 03 .02 .02
-Ico mh .01 .01 .0l 02
VoghE my 1,1 1.7 2.3 g.0
Ica=xx PA 1.0 1.6 2.0 6.8
Ib+ DA 8.0 17 162 32
Ik - [ oY 7.0 15k a0 28
Iblas ph 7.5 is 30 29
hOL MV/V 1.3 7.1 2.7 .53
CMRE dB 5.6 6.1 7.3 6.1
+PSER 4R 5.8 6.2 7.1 9.t
-PSRR cB 4. 4 4.4 4.5 T.8
+Vo v .02 .02 .03 .04
-Vo v .03 .03 .03 LA6
Notea:

1/ The mean and standard deviation values were calculated over the eight parts
jrradiated in this testing. The ccontrol samples remained constant throughout
the testing and are not included in this table.

2/ These are manufacturers’ non-irradiated data sheet speclfication limits.
No post-irradiation limits were provided by the manufacturer at the time
the tostas ware performed.

*Total Dose Exposure {(krads)

*xyalues of the mean for these parameters are computed from absolute wvalues
of the data.

Radiation sensitive parameters were Vos, Ios, Ib+, Ib-,
Ibias and Aol.




Figure 1. Radiation Bias Circuit for OP43AJ

Ta = 25°C
R1 = RL = 1K or 2K ohms, 10%, 1/2W

4 |

N

0.1 uF (per beard)
Vs+ = +15 + 0.5 ¥V

Vs- = =15 + 0.5 V



